Purpose: To design and evaluate a research mentor training curriculum for clinical and translational researchers. The resulting 8-hour curriculum was implemented as part of a national mentor training trial. Method: The mentor training curriculum was implemented with 144 mentors at 16 academic institutions. Facilitators of the curriculum participated in a train-the-trainer workshop to ensure uniform delivery. The data used for this report were collected from participants during the training sessions through refl ective writing, and following the last training session via confi dential survey with a 94% response rate. Results: A total of 88% of respondents reported high levels of satisfaction with the training experience, and 90% noted they would recommend the training to a colleague. Participants also reported signifi cant learning gains across six mentoring competencies as well as specifi c impacts of the training on their mentoring practice. Conclusions: The data suggest the described research mentor training curriculum is an effective means of engaging research mentors to refl ect upon and improve their research mentoring practices. The training resulted in high satisfaction, self-reported skill gains as well as behavioral changes of clinical and translational research mentors. Given success across 16 diverse sites, this training may serve as a national model. Clin Trans Sci 2013; Volume 6: 26-33
Introduction
Mentoring plays a vital role in the career development and overall success of researchers across a wide range of fi elds, including academic medicine. [1] [2] [3] In acknowledgement of the essential role that mentors play in the training of future researchers, many training and mentored career development awards require explicit information about the training and expertise of mentors for trainees and scholars. For example, the National Institutes of Health Clinical and Translational Science Awards (CTSA) require sites to demonstrate how the mentors of their scholars and trainees will be trained and evaluated (RFA-RM-10-020, p. 20); yet research mentoring skills are rarely taught. 4 A 2009 survey of Research Education and Career Development Program Directors regarding mentoring programs for clinical and translational (KL2) scholars identifi ed only nine training initiatives across 46 CTSA institutions. 5 One reason so many programs have failed to implement training initiatives may be the lack of an established, evidence-based, user-friendly mentor training curriculum upon which their training may be based.
To address the need for a proven training curriculum, particularly for the mentors of clinical and translational researchers, a mentor training for clinical and translational researchers was developed. Th is curriculum was then implemented and tested as part of a randomized, controlled trial, for which 283 mentor-mentee pairs from 16 academic institutions were recruited. Half of the mentors ( n = 144) were randomly assigned to participate in mentor training. Here we report on the eff ectiveness of mentor training for clinical and translational researchers based on evaluation data collected from these participants during and directly following their fi nal training session.
The clinical and translational research mentor training curriculum
In 2010, a multiinstitutional team of six faculty, six staff , and two KL2 scholars from fi ve CTSA institutions adapted a mentor training curriculum to make it applicable to the mentors of clinical and translational researchers. Th is training curriculum was based on Entering Mentoring , a seminar developed to train current and future biology faculty to become more eff ective research mentors. 6 Th e Entering Mentoring seminar exposes participants to resources on mentoring; draws on readings, writing, and discussion to clarify ideas and strategies regarding mentoring; creates a forum for discussions on mentoring with colleagues; and provides an opportunity to refl ect on mentoring as a scholarly pursuit. Published evaluation of the Entering Mentoring seminar indicates that mentors who participate in this training are more likely to discuss expectations with their mentees, to consider issues of diversity and to seek the advice of their peers in the mentoring process. 7 Entering Mentoring has since been adapted to create nine diff erent curricula which target specifi c disciplines across science, technology, engineering, and mathematics (STEM). All of these developed materials have been fi eld-tested through the Center for the Integration of Research, Teaching and Learning (CIRTL) at the University of Wisconsin-Madison and are available at no charge on the project website ( http://www.researchmentortraining.org ).
Methods
Using a process similar to the one employed to create the nine mentor training curricula noted earlier, mentor training for clinical and translational researchers was developed over a 4 , Janet Shanedling , Ph.D. 5 , Stephanie Vecchiarelli , Ed.D. 6 , and Michael Fleming , M.D. 7 6-month period that included one hour bimonthly conference calls with a curriculum team. During this time, learning objectives and core training activities were outlined, reviewed, and adapted for each training session, which address one of six mentoring competencies: (1) maintaining eff ective communication, (2) aligning expectations, (3) assessing understanding, (4) addressing diversity, (5) fostering independence, and (6) promoting professional development. Th e curriculum team strived to make the curriculum more appropriate for the mentors of postdoctoral researchers and junior faculty and focused the content on issues relevant to mentors in clinical and translational research as opposed to those engaged in lab-based biology research. More extensive facilitation notes and discussion questions were also added. Between calls, the project leader integrated suggested changes and sent them back to the team for review. Aft er a 3-month period of developing these adaptations, a draft of the resulting curriculum was beta-tested with a group of 30 faculty and staff , which included many site leaders, at the 2010 Annual Meeting of the Association for Clinical and Research Training (ACRT). Feedback was then incorporated into a revised version that was subsequently shared with leaders at all 16 sites and with the curriculum adaptation team for review. Th e resulting iteration of the curriculum was further tested with the 35 facilitators from the 16 sites who attended a facilitator training workshop. Final modifi cations of the curriculum were made based on feedback from this train-the-trainers event in September 2010.
Th e curriculum is designed such that small groups of mentors engage in discussion of case studies and activities intended to help them meet a specifi c set of learning objectives set forth for each competency ( Table 1 ). For example, participants who complete the session on fostering independence should be able to: (1) defi ne independence, describe its core elements, and explain how those elements change over the course of a mentoring relationship;
(2) employ various strategies to build their mentee's confi dence, establish trust, and foster independence; and (3) identify the benefi ts and challenges of fostering independence. Participants learn to meet these objectives by articulating what independence looks like at each stage of a mentee's career, through discussion of a case study, and fi nally by sharing their views on the benefi ts and challenges of a mentee reaching independence. To standardize delivery of the curriculum at all 16 sites, research mentor training facilitators participated in an intensive one and a half day workshop at the University of Wisconsin-Madison, prior to implementation. At this workshop, facilitators worked through the entire curriculum, practiced general facilitation approaches and rehearsed facilitating each session using the detailed facilitation notes and discussion questions provided in the curriculum. Implementation was monitored at each site via regular phone calls and surveys administered to facilitators following each session.
Results

Participation in research mentor training
All of the participants in the research mentor training were faculty at their respective institutions who were currently mentoring junior investigators engaged in clinical and translational research: 56% full professors, 32% associate professors, and 12% assistant professors. Participants were 65% 
Satisfaction with research mentor training
Aft er the mentor training sessions, mentors were asked to complete a 10-question online survey (Appendix) designed to measure their satisfaction with the training, their learning gains across the six competencies ( Table 1 ) and assess any initial impact on their mentoring philosophy or practices. Individual surveys were emailed to each participant to allow data tracking. Ninety-four percent of participants completed the survey. Overall, mentors were very satisfi ed with the training; 88% ( n = 112) reported that 8 hours of training was a valuable use of their time. Moreover, 90% of participants responded that they were either likely or very likely to recommend the training to a colleague ( Figure 1 ). Both measures of satisfaction were statistically significant across the overall sample. Th ere were no signifi cant diff erences in satisfaction based on training implementation site or career status. Satisfaction with the training was independent of overall dosage, although there was a positive correlation between the number of hours attended and the likelihood of participants to indicate that the training was a good use of their time and worth recommending to others. When asked to rate each aspect of the training on a 5-point scale from very useless to very useful, 97% rated the facilitated discussions during the training sessions as useful or very useful; 98% rated sharing ideas with colleagues as useful or very useful, and 91% rated the case studies as useful or very useful. Other aspects of the training included activities (i.e., making lists, role-play, draft ing compact), readings and resources, which were respectively rated 56%, 59%, and 66% as useful or very useful. One participant reported:
"Many of us mentor routinely but never think about the process in a formalized manner. Th ese sessions provided useful focus to identify and address key and current mentoring issues, particularly through the discussion of the case studies. Th ey also allowed participants to articulate their mentoring philosophy, to hear and share others' mentoring philosophies, and hopefully to integrate some of the approaches and philosophies into their own mentoring paradigm and practices. "
At least 84% of the participants rated each session as eff ective or very eff ective on a 5-point scale ( n = 97, Figure 2 ). Th e session addressing the establishing expectations competency received the highest marks overall, with 96% of participants rating it as eff ective ( n = 29) or very eff ective ( n = 81); the addressing diversity session was rated the lowest, but 84% of participants still rated it as eff ective ( n = 53) or very eff ective ( n = 45).
Learning gains from research mentor training
As part of the end-of-session survey, mentors were asked to retrospectively rate their skill levels in each competency on a Likert-type scale of 1-7 (1-Not at all Skilled, 4-Moderately Skilled, 7-Extremely Skilled), thus rating their perceived skill level before and aft er the training. Self-reported data indicate statistically signifi cant gains in each competency ( p = 0.001; Figure 3 ) with some variation in learning gains by training implementation site. Th e highest and lowest skills gains parallel the topics which were rated most and least eff ective, with the highest skill gains in establishing expectations (+1.46) and the lowest in addressing diversity (+0.55).
In response to an open-ended question about the impact of the training on their mentoring, participants self-reported learning gains such as:
"It made me realize that some fellows falling short of my expectations may have been because I did not present these to them clearly. It also made me realize that many mentees may not have thought clearly about their goals and expectations and these should be delineated at the outset of the relationship with the mentee. " "It has helped me to understand that being a good mentor is not only about thriving in science at any cost, but rather nurturing the growth of my mentees and understanding what they expect from this relationship and help[ing] them achieve it. "
Impact of research mentor training on mentor awareness and behaviors
In addition to the posttraining survey, refl ection logs that participating mentors completed throughout the training allowed assessment of changes in mentoring behaviors. At the beginning of Sessions 2, 3, and 4 ( Table 1 ), participants were instructed to provide a written refl ection on any changes considered or implemented in their mentoring practices since the last session. Th e length of time between these sessions varied across the 16 sites. A total of 125 mentors (92%) completed the reflections, which were analyzed qualitatively for levels of change ( Figure 4 ). Th e refl ections from each participant were read as a set by two independent researchers with an interrater reliability of 92%. Each reflection was assigned to one of four categories based on the stages of change: no change, awareness, intent to change, and change. Participants were assigned these stages of change based on the highest level of change demonstrated within their set of refl ections. Th ese stages of change are based on those used to describe smoking cessation and other areas such as diversity 8, 9 and are described as following:
(1) No Change: mentor does not mention implementation of, or consideration of, any new mentoring practice since his or her last session; (2) Awareness: mentor mentions thinking about or considering an aspect of the training but does not note plans to implement a change; (3) Intent to Change: mentor mentions a plan or desire to implement a new behavior in his or her mentoring; (4) Change: mentor mentions a change that he or she has already executed or is currently implementing.
Th e following excerpts from the refl ection logs illustrate three of the stages: Awareness:
"I thought about how I might adapt my mentoring based on cultural diff erences among mentees. I also thought about whether I was giving my mentees suffi cient time or whether I had suffi cient time to be a mentor to so many mentees. " "I did consider making a more formal compact with my mentee as we begin a mentoring relationship. " 
Intent to Change:
"In the future, I will try to make it my policy to meet with mentees away from my offi ce, so as to minimize distractions and foster active listening. Also, it might be a good idea to interact with mentees more away from the offi ce. " "Specifi cally, I want to focus more on having my mentees become more independent, both in their current research projects and in their development as a scientist/researcher. "
Change:
"I have altered my style of guiding a PhD student to stay on schedule with her research. In my latest meetings, I approached the discussion from the standpoint of 'how can I help' rather than 'why didn't you keep to the plan?' Th e PhD and I worked out a better approach to stay on schedule. " "Yes, making an even more conscious eff ort to remain openminded and practice as much active listening as possible to assure mentee's thoughts/ideas/concerns/problems are being heard and understood. "
Over half of the mentors reported they had implemented a change in their mentoring practice and only 2% of the responses noted no change at all.
Discussion and Conclusion
Here we report on the development, implementation, and evaluation of a research mentor training curriculum for the mentors of clinical and translational researchers, adapted from the published mentor training curriculum, Entering Mentoring. 6 Over 100 mentors from 16 academic sites participated in the 8-hour training. Although the majority of participants in the training were senior faculty with at least 15 years of mentoring experience, 88% reported that the training was worth their time, thereby dispelling a common concern that faculty mentors may not fi nd mentor training a valuable use of their limited time ( Figure 1 ). Other concerns and obstacles identifi ed as potential impediments to the success of this study are outlined below, accompanied by study fi ndings that refute them.
(1) Seasoned faculty will resist the suggestion that they have anything new to learn about mentoring (i.e. "old dogs" are not interested in learning new tricks). Finding: Th e training was well received by men, women, assistant, associate, and full professors with a wide range of prior mentoring experience.
(2) Mentoring skills are not learned in a formal training program but rather are experientially learned in mentor-mentee dyads. Finding: Mentoring skills can be learned and improved upon using a formal structured curriculum. As with most learning experiences, learning to be an eff ective research mentor is best accomplished when the training combines participation in a formal course/curriculum and engagement in the practice of mentoring itself. (4) Institutional resources to implement mentor training programs are scarce. Finding: Institutions participating in the study did fi nd resources and faculty to implement the mentor training program. None of the 16 institutions (except the lead institution UW-Madison) that participated in the trial had a specifi c grant to support the training. Each site invested internal resources to recruit the participants, collect the data, and implement the training.
(5) One curriculum cannot be eff ective across 16 large academic institutions with varied cultural diff erences. Finding: The curriculum was uniformly effective at getting training participants to refl ect, discuss, and engage with other mentors about real life experiences. Th e curriculum was found to be generalizable to all the institutions that participated.
Th ere are a number of aspects of the curriculum that require further analysis. First, the highest and lowest skill gains parallel the sessions rated most and least eff ective, with the highest skill gain in establishing expectations and the lowest in addressing diversity. Th is may be due to the varied structure and focus of these two sessions. For example, in the "Establishing Expectations" session, mentors have the opportunity to apply what they have learned. Th ey are asked to review written examples of mentormentee compacts and are asked to draft their own for use with their trainees. Th is is a tangible activity with a clear product, which mentors can put into practice with their trainees in written or verbal form. In contrast, the diversity session is more heavily focused on discussions aimed at raising awareness of the challenges and opportunities that diff erences in race, gender, and background can present in a mentoring relationship. Although this awareness is critical, mentors may leave the session without a clear sense of how to operationalize it. Literature supports the notion that learning is most eff ective when the learner has an opportunity to apply what they have learned in a relevant context. 10 To address this need, the current Mentor Training for Clinical and Translational Researchers 11 will be augmented with resources from other mentor training programs, such as the University of San Francisco Clinical and Translational Science Institute Mentor Development Program, 12 as well as from information gleaned from another University of Wisconsin-Madison CTSA Administrative Supplement on Mentoring.
Second, we identifi ed site variation in the learning gains for each competency. However, preliminary analyses are unable to diff erentiate among potential mechanisms driving the observed variation, such as diff ering numbers of participants by site, or the extent to which there are ceiling eff ects in the scale. Th e ongoing randomized trial will provide additional data to address these issues. Th is includes use of the Mentoring Competency Assessment (MCA) measure that contains multiple items for each mentoring competency. Th is instrument was administered to mentors at baseline and 6 months postrandomization.
Finally, beyond the reported learning gains, our survey data point to an interesting evolution in mentors' awareness, intentions, and mentoring approaches and behavior during the course of the training ( Figure 4 ). Over 50% of the mentors reported a specifi c change in their mentoring practice between the fi rst and fi nal session of the training. Th is fi nding is perhaps the most compelling data supporting a measurable impact of the described mentor training. Analysis of the mentoring trial's larger dataset will lend insight into whether such changes in practice were sustained posttraining, if changes in awareness and intent were acted upon, and most importantly, if these changes are recognized by their mentees. 
